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Abstract

This study aims to establish comprehensive guidelines for the safe and effective performance of Retrograde Intra Renal
Surgery (RIRS) at Rapti Academy of Health Sciences, with a focus on treating renal stones. The guidelines were developed
through a systematic review of literature from 2000 to 2023, utilizing databases like PubMed, Embase, and Cochrane Library.
A panel of expert urologists reviewed the evidence, covering areas such as patient selection, preoperative evaluation, surgical
techniques, and postoperative care. Emphasis was placed on improving stone-free rates (SFRs), with rates reaching up to 90%
in specific cases, while addressing complications such as ureteral perforation and postoperative fever. The guidelines provide
detailed recommendations for minimizing risks and enhancing outcomes through standardized practices. By following these
guidelines, urologists can optimize patient outcomes and reduce complications associated with RIRS, and ongoing
advancements in technology will require periodic updates to the protocols.
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Introduction

Retrograde Intra Renal Surgery (RIRS) has revolutionized
the treatment of renal stones and other upper urinary tract
pathologies. This minimally invasive technique offers
several advantages over traditional open surgery and
percutaneous nephrolithotomy (PCNL), including shorter
hospital stays, reduced morbidity, and faster recovery times.
As the popularity of RIRS continues to grow, there is a need
for standardized guidelines to ensure optimal patient
outcomes and minimize complications.

The Rapti Academy of Health Science has developed these
comprehensive guidelines to address the various aspects of
RIRS, from patient selection to postoperative care. These
guidelines are intended to serve as a reference for urologists,
both experienced and those new to the technique, to
promote best practices in RIRS.

1. Overview of retrograde intra renal surgery (RIRS)

Retrograde Intra Renal Surgery (RIRS) has become a
transformative procedure in the management of renal stones
and other upper urinary tract pathologies. As a minimally
invasive technique, RIRS provides several advantages over
traditional methods such as open surgery and percutaneous
nephrolithotomy (PCNL), including shorter hospital stays,
reduced morbidity, and faster recovery times (Geraghty et
al., 2023) [°1, Over the last two decades, the development of
flexible ureteroscopy (FURS), coupled with advancements
in laser lithotripsy and digital imaging technologies, has
enhanced the safety and efficacy of RIRS, making it the
preferred method for managing small to medium-sized renal
stones (Kim et al., 2020) ™, According to the European
Association of Urology, RIRS is recommended as a first-
line treatment for renal stones under 2 cm, especially for

patients who prefer a less invasive option (Kim et al., 2023)
[12]

2. Success rates and advantages of RIRS

The primary measure of success in RIRS is the stone-free
rate (SFR), which can reach up to 90% depending on factors
such as stone size, location, and patient anatomy (Kim et al.,
2020) M, For stones located in the lower pole or proximal
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ureter, RIRS has demonstrated excellent outcomes, often
outperforming extracorporeal shock wave lithotripsy
(ESWL) and achieving results comparable to PCNL but
with fewer complications and a quicker recovery
(Fankhauser et al., 2021; Juliebg-Jones et al., 2023) [ 19,
However, variability in outcomes can occur in more
complex cases, such as those involving larger stones or
challenging renal anatomy, where access and visualization
may be limited (Seckiner et al., 2020) 61,

3. Complications and safety considerations

While RIRS offers several advantages, it also presents
challenges. The use of ureteral access sheaths, which
facilitate smoother procedures and faster stone retrieval, can
increase the risk of ureteral injuries, especially in complex
cases (Amorim et al., 2024; Cooper et al., 2020) X 4,
Complications such as fever, infection, and bleeding remain
common concerns, particularly when intrarenal pressure is
not managed properly. Studies have shown that maintaining
low-pressure irrigation during the procedure is critical for
reducing the risk of severe complications, such as
pyelovenous backflow, renal pelvis rupture, or sepsis
(Asutay et al., 2022; Lildal et al., 2022) > 51 Proper
management of irrigation and pressure is thus an essential
aspect of ensuring patient safety during RIRS (Feng et al.,
2020) @1,

4. Technological advancements in RIRS

In recent years, technological innovations have played a
significant role in improving the outcomes of RIRS. The
introduction of digital ureteroscopes has enhanced
visualization during the procedure, allowing for more
precise stone fragmentation and higher SFRs, particularly in
difficult-to-reach areas of the kidney (Ventimiglia et al.,
2022; Juliebg-Jones et al., 2023) [0 18 The adoption of
single-use ureteroscopes has further revolutionized the
practice by minimizing the risk of cross-contamination and
reducing maintenance costs, particularly in high-volume
centers (Ventimiglia et al., 2022) [!81, These advancements
are indicative of the ongoing evolution in RIRS, aimed at
improving procedural efficiency and patient outcomes.
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5. Guideline development for standardized practice
Recognizing the need for standardized practices, the Rapti
Academy of Health Sciences has developed comprehensive
guidelines for RIRS. These guidelines are based on an
extensive review of current literature and expert consensus,
covering patient selection, preoperative evaluation, surgical
techniques, and postoperative management. By adhering to
these guidelines, urologists can minimize procedural risks
and optimize patient outcomes, ensuring a standardized
approach to RIRS (Dasgupta et al., 2021) 1. The guidelines
reflect a global shift towards less invasive urological
procedures and emphasize the importance of personalized
patient care, as outlined by leading urological associations
(Kim et al., 2023) [*21,

As RIRS continues to evolve with ongoing technological
advancements, the guidelines provided by the Rapti
Academy will require regular updates to incorporate new
innovations. Future improvements in flexible ureteroscope
design, stone fragmentation techniques, and pressure
management systems will further enhance the safety and
efficacy of RIRS. These guidelines serve as a critical
reference for urologists in ensuring the best possible
outcomes for patients undergoing RIRS (Denstedt et al.,
2024) 181,

Methods and materials

1. Study design

This study was based on a comprehensive review of the
literature, focusing on the development of standardized
guidelines for Retrograde Intra Renal Surgery (RIRS). The
guidelines were created through a systematic analysis of
peer-reviewed articles, expert consensus, and clinical data
from 2000 to 2023. The methodology involved reviewing
existing surgical practices, patient outcomes, and
complications associated with RIRS, with the goal of
creating evidence-based recommendations for urologists.

2. Literature search and data sources

The data collection process involved a systematic search of
electronic databases, including PubMed, Embase, and
Cochrane Library. The search terms used included
"retrograde intrarenal surgery," "flexible ureteroscopy,"”
"renal stones," "upper urinary tract,” and related keywords.
The literature review focused on randomized controlled
trials (RCTs), systematic reviews, meta-analyses, and high-
quality observational studies relevant to RIRS. Articles were
selected based on their relevance to patient selection criteria,
preoperative  evaluation, surgical techniques, and
postoperative care in the context of RIRS.

3. Inclusion and exclusion criteria

Only studies that provided significant clinical evidence on
RIRS, flexible ureteroscopy, and the treatment of renal
stones were included. Studies that focused on unrelated
surgical procedures or lacked comprehensive clinical data
on patient outcomes, such as stone-free rates (SFR) and
postoperative complications, were excluded. Additionally,
non-English language articles and abstracts were excluded
to ensure consistency and clarity in the interpretation of
results.

4. Expert panel and consensus
A panel of experienced urologists specializing in
endourology and RIRS was convened to review and analyze
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the data collected from the literature. The panel comprised
10 experts from various academic and clinical institutions,
all of whom had performed a minimum of 100 RIRS
procedures. The experts used the Oxford Centre for
Evidence-Based Medicine criteria to grade the level of
evidence and assess the strength of the recommendations.
Consensus was achieved through multiple rounds of
discussions and iterative revisions of the guidelines.

5. Development of guidelines

The development of the guidelines followed a structured

approach, focusing on key aspects of RIRS, including

patient  selection, preoperative evaluation, surgical

techniques, and postoperative management. The guidelines

aimed to address various aspects of RIRS, such as:

= Patient selection: Criteria for choosing suitable
candidates for RIRS based on stone size, location, and
comorbidities.

= Preoperative evaluation: Recommendations for
imaging studies, urinalysis, and blood work to ensure
patient safety and optimize outcomes.

= Surgical technique: Detailed procedural steps,
including access, stone fragmentation, and retrieval
techniques using flexible ureteroscopy and laser
lithotripsy.

= Postoperative care: Best practices for monitoring,
stent placement, and managing potential complications
such as infection, bleeding, and ureteral injury.

6. Grading of evidence

Each recommendation was assigned a grade based on the
level of evidence supporting it. The grading system,
following the Oxford Centre for Evidence-Based Medicine,
ranged from Level 1 (highest quality evidence, such as
RCTs and meta-analyses) to Level 5 (expert opinion without
explicit critical appraisal). This grading system ensured that
the guidelines were based on the best available evidence
while allowing for clinical judgment in areas where data
were limited.

7. Statistical analysis

The findings from the literature were synthesized, and
statistical analyses were performed where applicable to
determine the stone-free rates (SFR), complication rates,
and the efficacy of different surgical techniques. Data were
compared across studies to identify trends and areas
requiring further investigation. The expert panel reviewed
the statistical findings to ensure their clinical relevance and
applicability in developing practical guidelines.

Results

The review of the literature and expert panel consensus
resulted in the development of comprehensive guidelines for
Retrograde Intra Renal Surgery (RIRS). These guidelines
aim to standardize the procedure and ensure optimal patient
outcomes, covering key aspects such as patient selection,
preoperative  evaluation, surgical techniques, and
postoperative care.

1. Patient selection and preoperative evaluation

The guidelines emphasize that RIRS is most suitable for
treating renal stones smaller than 2 cm, particularly for
stones located in the lower pole or proximal ureter. In cases
of anatomical abnormalities or patients with bleeding
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diathesis, RIRS is recommended due to its minimally
invasive nature. However, contraindications such as active
urinary tract infections, untreated coagulopathy, and large
stone burdens (>2 cm) were outlined, requiring alternative
approaches like percutaneous nephrolithotomy (PCNL). The
guidelines stress the importance of thorough preoperative
evaluation, including medical history, urinalysis, and
imaging techniques such as non-contrast CT scans to assess
stone characteristics and renal anatomy.

Table 1: Indications for RIRS in Renal Stone Management

Indication Stone Size Location
Primary treatment <2cm Any
Lower pole stones <lcm Lower pole
Bleeding diathesis Any Any

Anatomical abnormalities Any Any
Residual stones after other Any Any
treatments

2. Surgical technique and learning curve

The surgical steps of RIRS include accessing the ureter,
localizing the stone, fragmenting it with laser lithotripsy,
and retrieving it. The use of flexible ureteroscopes
combined with ureteral access sheaths was found to improve
procedural efficiency and minimize operative time. The
success of the procedure is measured by the stone-free rate
(SFR), which was reported to be as high as 90% in cases
involving small stones (<2 cm). However, variability in SFR
was observed in more complex cases, such as larger stones
or difficult anatomical locations.

The learning curve for RIRS is significant, as the procedure
requires specialized skills. Surgeons typically need to
perform at least 50 supervised RIRS procedures before
achieving independent proficiency. Figure 1 illustrates the
gradual improvement in surgical outcomes as a surgeon's
experience increases, emphasizing the importance of
extensive training in RIRS.

Learning Curve for RIRS
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Fig 1: Learning curve for RIRS

The learning curve demonstrates that increased experience
in performing RIRS procedures leads to improved stone-free
rates, reduced complications, and shorter operative times.
Surgeons with more than 50 completed cases showed higher
proficiency, indicating that RIRS requires a substantial
amount of hands-on practice to master.

3. Postoperative care and complications

Postoperative  care  guidelines recommend  regular
monitoring of the patient, with emphasis on pain
management, infection prevention, and stent placement
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when necessary. Ureteral stents are particularly useful in
cases where ureteral dilation is significant, operative times
are extended, or residual stone fragments remain. Discharge
criteria include stable vital signs, absence of infection, and
manageable pain levels. Follow-up imaging s
recommended to confirm stone clearance.

A range of potential complications was identified during
RIRS, including urinary tract infections (UTIs), bleeding,
ureteral injury, and postoperative fever. These
complications are addressed with specific management
strategies, as detailed in Table 2: Common Complications of
RIRS and Their Management.

Table 2: Common complications of RIRS and their management

Complication | Incidence (%) Management
Ureteral 14 Stent placement or surgical
perforation repair
Bleeding 24 Conservative management or
angioembolization
Stone migration 3-15 Antl-retrop_ulsmn devices or
alternative procedure
Fever/sepsis 2.7 Antibiotics, po§S|bIe
decompression
Ureteral 05-1 Endoscopic dilation or surgical
stricture ' repair

These findings emphasize the need for a careful approach
during surgery and diligent postoperative care to minimize
complications.

Discussion

1. Clinical implications of RIRS

The guidelines developed for RIRS represent a significant
step toward standardizing a procedure that has become the
preferred choice for treating small to medium-sized renal
stones. The high stone-free rates, particularly for stones
smaller than 2 cm, confirm that RIRS is highly effective
when patient selection and surgical techniques are properly
managed (Kim et al., 2023) 12, The guidelines stress the
importance of comprehensive preoperative evaluations,
including imaging and patient history, to ensure successful
outcomes.

However, the complexity of the procedure requires surgeons
to acquire significant experience before achieving optimal
results. As demonstrated in Figure 1, the learning curve for
RIRS is steep, and extensive hands-on training is required
for surgeons to gain proficiency. This highlights the need
for ongoing education and support for urologists to ensure
that they can perform RIRS safely and effectively.

2. Challenges in RIRS practice

While RIRS offers several advantages, it also presents
challenges. One of the most significant is the use of ureteral
access sheaths, which, although they facilitate stone
retrieval, can increase the risk of ureteral injuries. As shown
in Table 2, ureteral perforation is a rare but significant
complication, and surgeons must be vigilant in ensuring
proper insertion techniques and pressure management to
avoid trauma (Cooper et al., 2020; Amorim et al., 2024) I
4. Managing intrarenal pressure during the procedure is also
critical, as high pressures can lead to serious complications
like pyelovenous backflow or sepsis (Asutay et al., 2022) 21,
Postoperative complications, such as fever and infection, are
not uncommon, but they can be effectively managed
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through proper stent placement and postoperative
monitoring. As outlined in Table 2, postoperative infections
(UTlIs and sepsis) require prompt antibiotic treatment and, in
some cases, decompression of the renal system.

3. Technological advancements and future directions
Technological advancements have played a key role in
improving RIRS outcomes. The use of digital ureteroscopes
provides superior visualization, enabling more precise stone
localization and fragmentation. These advances, along with
the development of single-use ureteroscopes, are likely to
reduce cross-contamination and lower the costs of
equipment maintenance, particularly in high-volume centers
(Ventimiglia et al., 2022) [81,

Looking ahead, future innovations are expected to focus on
improving the durability of ureteroscopes, optimizing laser
lithotripsy techniques, and refining pressure management
systems. These advancements will contribute to higher
stone-free rates and fewer complications, necessitating
regular updates to the guidelines.

4. Limitations of the guidelines

The guidelines are based on a review of current literature
and expert consensus, which may not fully capture the
variability in patient populations and clinical settings. For
example, certain recommendations, such as the use of
advanced digital ureteroscopes, may not be feasible in
resource-limited settings. Additionally, while the guidelines
address common complications, further research is needed
to provide detailed recommendations for managing rare or
complex cases, such as patients with recurrent stones or
significant comorbidities.

The Rapti Academy of Health Sciences guidelines for RIRS
provide a valuable framework for standardizing the
procedure and ensuring optimal patient outcomes. By
following these guidelines, urologists can improve stone-
free rates, reduce complications, and enhance overall patient
care. As technological advancements continue to evolve,
these guidelines will require periodic updates to reflect the
latest evidence and best practices.

Conclusion

The comprehensive guidelines for Retrograde Intra Renal
Surgery (RIRS) developed by the Rapti Academy of Health
Sciences provide a robust framework for the safe and
effective management of renal stones. RIRS has proven to
be an invaluable minimally invasive procedure, offering
high stone-free rates, particularly for renal stones smaller
than 2 cm. By following the guidelines that cover patient
selection, preoperative evaluation, surgical techniques, and
postoperative care, urologists can ensure better outcomes
and reduced complications for patients undergoing this
procedure.

Including detailed protocols for managing complications
and emphasizing the steep learning curve underscores the
importance of experience and careful technique in achieving
the best possible results. The development of these
guidelines also reflects the continuous advancements in
technology, particularly in digital ureteroscopes and laser
lithotripsy, which are instrumental in improving the safety
and efficacy of RIRS.

Despite the effectiveness of RIRS, it remains a technically
demanding procedure, requiring extensive training and
experience. The guidelines recommend a structured training
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approach to ensure that surgeons can achieve proficiency
and minimize risks. Additionally, the guidelines
acknowledge the importance of staying current with
technological advancements, as future innovations will
further enhance procedural success.

In conclusion, the guidelines provide a comprehensive and
evidence-based approach to performing RIRS. By adhering
to these standardized practices, urologists can optimize
patient outcomes, minimize complications, and contribute to
the wider adoption of RIRS as a standard procedure for
managing renal stones. As technology continues to evolve,
these guidelines will require regular updates to remain
aligned with the latest evidence and innovations in the field.
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